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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flat heat pipe which dispenses with 
formation of holes or protrusions for positioning constructional members, and 
has a favorable cost. 

SOLUTION: The flat heat pipe is constituted with a box 8 having a hollow 
chamber 7 therein, and used with the accommodation of hydraulic liquid in the 
chamber 7. Further, the box 8 is constituted by the combination of a metal plate 
1 having a U-shaped or the like reference plane 3 for positioning, and a frame 2. 
The joint 5 between the metal plate 1 and the frame 2 as well as gaps 6 between 
the metal plate 1 , the frame 2 and a metal pipe 4 are joined by brazing or the 
like. 
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CLAIMS 
[Claim(s)] 

[Claim 1] In the flat mold heat pipe which consists of boxes which have a hollow 



room inside, and holds a working fluid in said hollow room said box Said hollow 
room is formed between said metal plates the metal plate which has the datum 
level for alignment, such as a character type of cross-section KO, and by being 
combined with said metal plate based on said datum level. The flat mold heat 
pipe characterized by consisting of frames joined by soldering etc. in between 
said metal plates so that said hollow room might be sealed. 
[Claim 2] Said hollow room is a flat mold heat pipe given in claim 1 term 
characterized by having made the vertical side of the interior contact and having 
held wave-like reinforcing materials. 

[Claim 3] Said wave-like reinforcing materials are flat mold heat pipes given in 
claim dyadic characterized by having many minute slots on the front face. 
[Claim 4] Said wave-like reinforcing materials are flat mold heat pipes given in 
claim dyadic characterized by making mesh material intervene between the 
vertical sides inside said hollow room. 

[Claim 5] Said metal plate is a flat mold heat pipe given in claim 1 term 
characterized by having a projected part for setting said frame as a position on a 
side face. 

[Claim 6] Said box is a flat mold heat pipe given in claim 1 term characterized by 
having the through tube which pierces through said metal plate and said frame, 
and is formed, and is not open for free passage with said hollow room. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the advantageous flat mold heat 

pipe in cost especially about a flat mold heat pipe. 

[0002] 

[Description of the Prior Art] In order to cool electronic parts like a processing 
unit generating heat, the flat mold heat pipe which held the working fluid of 
condensation nature, such as water, in the interior is used abundantly in 
electronic equipment, such as a note type personal computer, and it is widely 
utilized also in further various kinds of heat related equipments. 
[0003] (a) of drawing 6 is what showed the configuration of the conventional flat 
mold heat pipe, it shows the brazing sheet by which 21 and 22 are pinched with 
an up-and-down metal plate, and 23 is pinched with metal plates 21 and 22, has 
the crevice 24 for forming the hollow room in which a working fluid is held among 
metal plates 21 and 22, and has the heights 26 which formed the path 25 for 
opening between crevices 24 for free passage further. Soldering etc. joins a 



mutual joint and metal plates 21 and 22 and a brazing sheet 23 constitute a 
predetermined flat mold heat pipe by this. 

[0004] (b) of drawing 6 indicates the configuration of a metal plate 21 and 
positioning of 22 to be a brazing sheet 23. By making the height 28 formed in the 
metal plate 22 engage with the hole 27 prepared in the predetermined part of a 
brazing sheet 23, it positions mutually and a metal plate 21 side also has the 
same configuration. According to the flat mold heat pipe constituted as 
mentioned above, it is strong, and the heat exchange effectiveness by the flat 
side is also high, and a configuration is suitable for it as a heat pipe for electronic 
equipment especially. 
[0005] 

[Problem(s) to be Solved by the Invention] However, according to the 
conventional flat mold heat pipe, in order to join a brazing sheet 23 to metal 
plates 21 and 22 certainly, the hole 27 for positioning these configuration 
members that have a free relation mutually, and formation of a height 28 are 
indispensable, and, for this reason, it is obliged to the increase of cost for 
forming these. 

[0006] Therefore, the purpose of this invention is to offer the advantageous flat 
mold heat pipe in cost which does not need formation of a hole or a height for 
positioning of a configuration member. 



[0007] 

[Means for Solving the Problem] In the flat mold heat pipe which consists of 
boxes which have a hollow room inside, and holds a working fluid in said hollow 
room in order that this invention may attain the above-mentioned purpose said 
box Said hollow room is formed between said metal plates the metal plate which 
has the datum level for alignment, such as a character type of cross-section KO, 
and by being combined with said metal plate based on said datum level. The flat 
mold heat pipe characterized by consisting of frames joined by soldering etc. in 
between said metal plates so that said hollow room might be sealed is offered. 
[0008] It is desirable to use a thin thick thing as the above-mentioned metal plate, 
and in order to compensate the reinforcement of a metal plate in a hollow room 
in that case, it is desirable to make the vertical side of the hollow indoor section 
contact, and to hold wave-like reinforcing materials. Moreover, as this reinforcing 
materials, it can be desirable to have many minute slots on that front face, when 
using such reinforcing materials, the capillarity of a minute slot can raise the 
cyclicity of a working fluid, therefore thereby, the engine performance as a heat 
pipe can be raised. 

[0009] In order to acquire the same effectiveness, the configuration between 
which mesh material is made to be placed between a metal plate and wave-like 
reinforcing materials is also desirable, and when doing in this way, while 



circulation of a working fluid becomes good by the permeability of mesh material, 
when the maldistribution of a working fluid comes to be prevented, consequently 
local heat acts, the good uniformity of heating covering the whole heat pipe 
surface can be secured. 

[0010] In order to stabilize further the relation of the metal plate and frame with 
which mutual physical relationship is decided by being put together mutually, the 
configuration which forms a projected part in the side face of a metal plate is 
significant. When joining a frame to a metal plate by the approach the flank of 
the frame combined with a metal plate will be positioned by this projected part as 
a result of forming a projected part in a side face, consequently strong external 
force like automatic welding acts, the effectiveness of stabilizing an activity is 
induced. 

[001 1] in addition, ******** and formation are alike and easy for the projected part 
formed in the side face of a metal plate to the hole and height in the conventional 
flat mold heat pipe mentioned above, therefore the increase of cost by this can 
be stored within the limits of the minimum. 

[0012] The configuration which pierces through the metal plate and frame which 
each other were put together and constituted the box, and prepares a through 
tube raises the practicality of a heat pipe, and also is significant. This through 
tube is formed so that it may not be open for free passage in a hollow room, for 



example, it is used in the case of installation, such as immobilization for [, such 
as electronic equipment, ] installation, or a processing unit to this heat pipe, and, 
thereby, raises the convenience as a heat pipe. 

[0013] In many cases, it is made by piercing a metaled plate, but a frame may be 
manufactured by carrying out bending of the metal rod. That soldering performs 
junction of a metal plate and a frame is JIS characterized by it being desirable 
and not requiring flux as soldering material in that case, and low-temperature 
junction nature. Z3264 It is desirable to use Bcup-5. It is possible to perform 
junction of a metal plate and a frame with TIG or laser ** [ according to / 
soldering ]. 
[0014] 

[Embodiment of the Invention] Next, the gestalt of operation of the flat mold heat 
pipe by this invention is explained. In (a) of drawing 1 , the metal plate with which 
1 was processed into the character type of cross-section KO, and 2 show the 
frame pierced by the rectangular configuration from the metaled plate. The 
datum level 3 for alignment is formed by being processed into the character type 
of KO by the metal plate 1, and on the other hand, the frame 2 equips one 
rectangular shorter side with the metallic conduit 4 while having the character 
type inner width of face of KO of a metal plate 1 , and close thickness. 
[0015] (b) of drawing 1 shows the combination condition of the character type 



metal plate 1 of KO, and a frame 2, and alignment of a metal plate 1 and the 
frame 2 of each other is carried out by the datum level 3 of a metal plate 1. A 
metal plate 1 , the joint 5 of a frame 2, and the clearance 6 between a metal plate 
1, a frame 2, and a metallic conduit 4 are joined by soldering, and the box 8 
which has the hollow room 7 inside by this is formed. 

[0016] According to the flat mold heat pipe of the above configuration, since the 
mutual physical relationship of a metal plate 1 and a frame 2 is determined by 
the datum level 3 of the character type metal plate 1 of KO, it is not necessary to 
form the hole and height for positioning like the conventional heat pipe, therefore 
a flat mold heat pipe can be constituted on the basis of low cost. 
[0017] Moreover, since a frame 2 is held into [ character type ] KO when 
processing a metal plate 1 into the character type of KO like the gestalt of this 
operation, the alignment operation by datum level 3 becomes the positive thing 
stabilized more. In addition, while making it the character type of KO for example, 
with the combination of two plates of a L character mold, or the plate of a L 
character mold and a monotonous combination, it is possible to use the metal 
plate in which the part which is equivalent to datum level 3 with these was 
formed. 

[0018] Drawing 2 shows the gestalt of other operations of this invention. The 
difference from the flat mold heat pipe of drawing 1 is in the point that made it 



located at the tip of a shorter side, and while only the part of the outer diameter 
of a metallic conduit 4 shortened combined the metallic conduit 4 with the metal 
plate 1 while the frame 2 in drawing 1 omits one side of the long side of the four 
sides, carries out the part at a tip to having been the rectangle which has four 
sides and is combined with the character type metal plate 1 of KO. 
[0019] Based on mutual positioning by character type the datum level 3 and the 
frame 2 of a metal plate 1 of KO, the joint of a metal plate 1 and a frame 2 and 
the clearance between these and a metallic conduit 4 are soldered as well as the 
case of drawing 1 , and, thereby, the predetermined hollow room 7 by the metal 
plate 1 and the frame 2 is formed in the interior of a box. In addition, after the 
vacuum has lengthened, when in any [ of drawing 1 and drawing 2 ] case a 
working fluid (not shown) is poured into the hollow room 7 from a metallic conduit 
4 and the inside of the hollow room 7 closes the edge of a metallic conduit 4 after 
that, the function of a predetermined heat pipe is given. 

[0020] Drawing 3 shows the gestalt of the operation of further others of this 
invention. The frame 2 which is what formed the projected part 9 in the side face 
of the metal plate 1 processed into the character type of KO in drawing 1 , and is 
inserted into the character type metal plate 1 of KO It will be positioned by this 
projected part 9. Therefore, the joint of a metal plate 1 and a frame 2, And when 
joining a metallic conduit 4 to these by automatic welding, while the mutual 



physical relationship of a metal plate 1 and a frame 2 can be protected from 
external force, consequently an automatic-welding activity is stable, 
improvement in the assembly nature by this can be aimed at. 
[0021] (a) of drawing 4 is the example which showed the gestalt of other 
operations of this invention, and held the wave-like reinforcing materials 10 in 
the hollow room 7. Reinforcing materials 10 are in contact with the vertical side 
inside the hollow room 7, and reinforce the metal plate 1 processed into the 
character type of KO by this. The thickness of a metal plate 1 is so thermally 
[ that it constitutes on thin meat ] advantageous, and existence of reinforcing 
materials 10 enables this configuration. 

[0022] (b) of drawing 4 shows the flat mold heat pipe into which the configuration 
of (a) of drawing 4 was developed. It is the thing in which many minute slots 1 1 
were formed on the wave-like reinforcing materials's 10 front face, and 
circulation of the working fluid in the hollow room 7 can be raised by using the 
capillarity of the minute slot 1 1 . 

[0023] (c) of drawing 4 shows the heat pipe into which the configuration of (a) of 
drawing 4 was developed in another form, and has the configuration between 
which the mesh material 12 was made to be placed between the wave-like 
reinforcing materials 10 and a metal plate 1. When it acts so that the 
permeability which the mesh material 12 has may prevent the maldistribution of 



a working fluid, as a result of making the mesh material 12 intervene, 
consequently local heat acts on a metal plate 1, the uniformity of heating of the 
whole heat pipe can be held. 

[0024] Drawing 5 shows the gestalt of the operation of further others of this 
invention. It is what formed the through tube 13 as pierced through the metal 
plate 1 and frame 2 which each other were put together and joined, and this 
through tube 1 3 makes easy installation of immobilization of a heat pipe with the 
bolt nut for installation etc., or the processing unit to a heat pipe. 
[0025] A through tube 13 raises the convenience of a heat pipe as mentioned 
above, and also it is effective, and the joint of a frame 2 is joined to the metal 
plate 1 in the inside by soldering etc. so that it may not be open for free passage 
with the hollow room 7 on the occasion of the formation. 14 shows the bulge 
section prepared in the frame 2, in order to form a through tube 13. 
[0026] 

[Effect of the Invention] As explained above, according to the flat mold heat pipe 
by this invention Since a flat mold heat pipe is constituted by combining the 
metal plate and frame which have the datum level for alignment, such as a 
character type of cross-section KO, based on the datum level of a metal plate, 
and joining these joints by soldering etc., It is not necessary to form the hole and 
height for alignment [ as / in the conventional flat mold heat pipe ], therefore the 



advantageous flat mold heat pipe in cost can be offered. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the gestalt of operation of the flat 
mold heat pipe by this invention, and (a) shows the relation between a metal 
plate and a frame, and (b) shows the configuration which combined the metal 
plate and the frame. 

[Drawing 2] The explanatory view showing the gestalt of other operations of the 
flat mold heat pipe by this invention. 

[Drawing 3] The explanatory view of the flat mold heat pipe by this invention 
showing the gestalt of other operations further. 

[Drawing 4] It is the explanatory view showing the gestalt of operation of the flat 
mold heat pipe by this invention, and (a) - (c) shows the mode of operation of the 
gestalt which holds wave-like reinforcing materials in a hollow room different, 
respectively. 

[Drawing 5] The explanatory view showing the gestalt of other operations of the 
flat mold heat pipe by this invention. 



[Drawing 6] It is the explanatory view showing the conventional flat mold heat 
pipe, and (a) shows a configuration member and (b) shows the mutual 
positioning structure of a configuration member. 
[Description of Notations] 

1 Metal Plate 

2 Frame 

3 Datum Level 

4 Metallic Conduit 

5 Joint 

6 Clearance 

7 Hollow Room 

8 Box 

9 Projected Part 

10 Reinforcing Materials 

1 1 Detailed Slot 

12 Mesh Material 

13 Through Tube 

14 Bulge Section 



